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Introduction
P overty is one of the most familiar phenomena and fact of human societies. It has involved many of the most prominent social thinkers, specifically academia, researchers and policy makers from all over the world in debates about its origin, causes and types. Arouse of all this resist, till now a common man is incapable to answer a simple question: what is poverty, exactly? Even this most simple question is unlikely to produce a universally accepted answer, although most would agree it involves such concerns as hunger, unemployment, illiteracy, malnutrition, ill-being, incompetency, gaps between the different segments of society and combination of all these or something bigger than it. Precisely speaking the term "poverty" encompasses multiple aspects of human life. None is seems to disagree that deprivations exist in multiple domains and are often correlated. In order to understand the threat that the problem of poverty poses, it is necessary to know its dimension and the process through which it seems to be deepened. The measurement of correlated multiple domains with respect to poverty, fabricates the new concept, i.e. multidimensional poverty. Now theoretical and analytical evidence is ample, while remaining insoluble issues in poverty analysis are related directly or indirectly to the multidimensional nature and dynamics of poverty (Thorbecke, 2005: 3-30) . Analysis on multidimensional poverty has occupied much attention of economists and policymakers, particularly since the writing (Sen, 1976: 219-231 ) and the rising of data availability for relevant research purpose. The justification behind this multidimensional measurement of poverty is based on the idea that income indicator is incomplete and its deficit leads to vague estimations of poverty (Díaz, 2003: 674-697) . Having said that, alternative dimensions such as health, educational attainment, social exclusion, and insecurity are often weakly correlated with income or expenditure (Appleton and Song, 1999: 1-56) . These poor correlations highlight the fact that measuring these additional dimensions enriches and provides additional information to the poverty picture (Calvo and Dercon, 2005: 1-29) . However, the strength of measurement lies in the construction of indexes that capture the relative importance of each indicator in the total poverty picture. The weighting of each indicator is meant to reflect the strength of the relationship with "wealth factor" for asset-based measurement as proposed by Sahn and Stifel (2000: 463-489) . While the most important component in poverty measures is identification, there are two main approaches in identifying the poor in a multidimensional setting (Alkire and Foster, 2007: 77-89), i.e. "union" and "intersection" approach. Alkire and Foster (2007: 77-89) proposed a counting approach for measuring the multidimensional poverty. This approach has a number of characteristics that deserve mention. First, the identification method mentioned in this approach is poverty focused, i.e. an increase in the achievement level of a non-poor person leaves its value unchanged. Second, it is deprivation focused, i.e. an increase in any non-deprived achievement leaves the value of the identification unchanged. Third, this approach can be meaningfully used with ordinal data. Fourth, this approach satisfies several desirable properties including decomposability. Fifth, we can also assign different weights to each dimension.
The main objective of the paper is to apply the above mentioned methodology to estimate multidimensional poverty in four provinces of Pakistan, which would complement the income poverty estimates performed by Planning Commission of Pakistan and other government agencies. This study also highlights the importance of each dimension because the beauty of this methodology is that: we find out the effect of each dimension in overall poverty Rest study is balanced as, part two explains the data and methodology used in this paper; part three discusses the selected dimensions and cut-offs; part four presents the results, and part five concludes the study and also give some policy options to control the problem.
Data and methodology
The dataset used in this paper is the 2005-06 Pakistan social and living standard measurement survey (pslm) conducted by Federal Bureau of Statistics (fbs) Pakistan. This is the second round of pslm. The Household Integrated Economic Survey (hies) [Part of pslm] is the main source of data for poverty estimates in Pakistan (Arif, 2003: 12-47) . hies Questionnaire was revised in 1990 in order to incorporate the requirements of the new system of national accounts. 1990-91, 1992-93, 1993-94 & 1996-97 surveys were conducted using revised questionnaire. In 1998-99 and 2001-02, the hies data collection methods and questionnaire were changed to reflect the integration of the hies with the Pakistan Integrated Household survey (pihs). The hies 2004-05 was conducted as part of first round of pslm survey covering 14 708 household taken as sub-sample of the 77 000 households of pslm survey. The current round of hies has been carried out covering 15 453 households [fbs-2005-06] .
In this paper we use a methodology for multidimensional poverty measurement proposed by Alkire and Foster's (2007: 77-89 ). First we define the notations which will be helpful to provide an outline of the measure.
Let M n,d denote the set of all n×d matrices, and represents an achievement matrix of n people in d different dimensions. For every i = 1, 2,…, n and j = 1, 2,…, d, the typical entry y ij of y is individual i's achievement in dimension j. The row vector lists individual i's achievements and the column vector gives the distribution of achievements in dimension j across individuals. Let represent the cut-off below which a person is considered to be deprived in dimension j, and z represent the row vector of dimension specific cut-offs. Following Alkire and Foster's (2007: 77-89 ) notations, any vector or matrix v, denotes the sum of all its elements, whereas is the mean of v. Alkire and Foster (2007) suggest that it is useful to express the data in terms of deprivations rather than achievements. For any matrix y, it is possible to define a matrix of deprivations , whose typical element is defined by = 1 when , and = 0 when ; g 0 is an n×d matrix whose ij th entry is equal to 1 when person i is deprived in j th dimension, and 0 when person is not; g i 0 is the i th row vector of g For any y, let be the matrix of normalized gaps, where the typical element is defined by when , and = 0 otherwise. The entries of this matrix are non-negative numbers less than or equal to 1, with being a measure of the extent to which person i is deprived in dimension j. This matrix can be generalized to , with > 0, whose typical element is normalized poverty gap raised to the -power.
After defining the notation, now we provide an outline of the class of multidimensional poverty measure suggested by Alkire and Foster (2007: 77-89) . A reasonable starting point is to identify who is poor and who is not. Most of the identification method suggested in the literature normally follows the union or intersection approach. According to the union approach a person i is said to be multidimensionally poor if there is at least one dimension in which the person is deprived, whereas according to intersection approach a person i is said to be multidimensionally poor if that person is deprived in all dimensions. If dimensions are equally weighted, then the methodology to identify the multidimensionally poor proposed by Alkire and Foster (2007) compares the number of deprivations with a cut-off level k, where k = 1, 2,…, d. Let us define the identification method such that when , and when . This means that a person is identified as multidimensionally poor if that person is deprived in at least k dimensions. This is called dual cut-off method of identification because is dependent on both the within dimension cut-offs z; j and across dimensions cut-off k. This identification criterion defines the set of the multidimensionally poor people as . A censored matrix is obtained from by replacing the i th row with a vector of zeros whenever = 0. the multidimensional Headcount Ratio is defined by H = q/n, where q = q(y,z) is the number of people in set Z k . This is entirely analogous to the income headcount ratio. This measure has the advantage of being easily comprehensible and estimable, and this can be applied using ordinal data. However, it suffers from the disadvantages first noticed by Sen (1976) in the unidimensional context, namely being insensitive to the depth and distribution of poverty, violating monotonicity and the transfer axiom. Where as in the multidimensional context, it also violates dimensional monotonicity (Alkire and Foster, 2007: 77-89) . Alkire and Foster (2007) explain this as if a poor person already identified as poor become deprived in an additional dimension (in which this person was not previously deprived), H does not change.
To overcome this problem of multidimensional headcount, Alkire and Foster (2007) propose the dimension adjusted FGT measures, given by for ≥ 0. When = 0, the measure is called Adjusted Headcount Ratio, defined by Mo = μ(g 0 (k)) = HA. The adjusted headcount ratio is the total number of deprivations experienced by the poor , divided by the maximum number of deprivations that could possibly be experienced by all people (nd). It can also be expressed as the product between the percentage of multidimensionally poor individuals (H) and the average deprivation share across the poor, which is given by . In words, A provides the fraction of possible dimensions d in which the average multidimensionally poor individual is deprived. In this way, M 0 summarizes information on both the incidence of poverty and the average extent of a multidimensionally poor person's deprivation. This measure is easy to compute as H, and can be calculated with ordinal data and it is superior to H because it satisfies the dimensional monotonicity property.
The class of dimension adjusted FGT measure also yields the Adjusted Poverty Gap, give by , which is the sum of the normalized gaps of the poor ( ) divided by the highest possible sum of the normalized gaps (nd). It can also be expressed as the product between the percentage of multidimensionally poor persons (H), the average deprivation share across the poor (A) and the average poverty gap (G), which is given by . The poverty measure M 1 ranges in value from 0 to 1. If the dimension of poor person deepens in any dimension, then the respective g 1 (k) will rise and hence so will M 1 . Consequently M 1 satisfies monotonicity.
Finally, when = 2, the measure is the Adjusted Poverty Gap, and it is represented by M 2 and which is the sum of the squared normalized gaps of the poor ( ) divided by the highest possible sum of the normalized gaps (nd). It can also be expressed as the product between the percentage of multidimensionally poor persons (H), the average deprivation share across the poor (A) and the average severity of deprivations (S), which is given by . M 2 Summarizes information on the incidence of poverty, the average range and severity of deprivations, and the average depth of deprivations of the poor. If a poor person becomes deprived in a certain dimension, M 2 will increase more the larger the initial level of deprivation was for this individual in this dimension. This measure satisfies both types of monotonicity and also transfer, being sensitive to the inequality of deprivations among the poor as it emphasizes the deprivations of the poorest.
All members of the family are decomposable by population subgroups. Given two distributions x and y, corresponding to two population subgroups of size n(x) and n(y) correspondingly, the weighted average of sum of the subgroup poverty levels (weights being the population shares) equals the overall poverty level obtained when the two subgroups are merged:
All members of the family can also be broken down into dimension subgroups. To see this, note that the measures can be expressed in the following way:
, where is the j th column of the censored matrix . Strictly speaking, this is not decomposability in terms of dimensions, since the information on all M (x,y;z)= M (x;y) + M (x;z) n(x) n(x,y) n(x) n(x,y) dimensions is needed to identify the multidimensionally poor. However, once the identification step has been completed, and the nonpoor rows of g a have been censored to obtain g a (k) the above aggregation formula shows that overall poverty is the average of the d many dimensional values . Consequently, can be interpreted as the contribution of dimension j to overall multidimensional poverty.
The family adopts the neutral assumption of considering dimensions as independent. In this way, it satisfies a property, based on Atkinson and Bourguignon (1982: 183-201) , called weak rearrangement. The concept is based on a different sort of "averaging" across two poor persons, whereby one person begins with weakly more of each achievement than a second person, but then switches one or more achievement levels with the second person so that this ranking no longer holds. In other words, we can say that a simple rearrangement among the poor reallocates the achievements of two poor persons, but leaves the achievements of everyone else unchanged. This is called an association decreasing rearrangement. Under such rearrangement one would expect multidimensional poverty not to increase. This is postulated by the weak rearrangement axiom and it is precisely satisfied by the , which will not change under such transformation. Because of its completely additive form, it evaluates each individual's achievements in each dimension independently of the achievements in the other dimensions of other's achievements.
We use same weights for all dimensions but this family can be extended into a more general form, admitting different weighting structures (Awan, Waqas & Aslam, 2011: 133-144) .
Selected dimensions and deprivation cut-offs
This section presents the dimensions, indicators and cut-offs for each dimension used in this paper. In the following table, we summarize the question asked in pslm 2005-06, dimensions and the cut-offs that we want to apply for each indicator in this paper. ) and average deprivation (A) for different levels of cut-off, i.e. k = 3, 4, 5 & 6. Suppose k = 3, result shows that more than 89% of households in Balochistan are deprived in at least three dimensions and the Adjusted Headcount Ratio (M 0 ) is 0.6117. Where as in case of Balochistan rural, situation is even worst as Multidimensional Headcount Ratio is almost 96% and on average these households are deprived in 6.5 dimensions, so the Adjusted Headcount Ratio in this case is 0.6974. In case of Balochistan urban, almost 65% households are deprived in at least three dimensions and the value of the Adjusted Headcount Ratio is 0.2917. Almost 67% of household in nwfp overall 71% in rural nwfp and 43.5% in nwfp urban are deprived in at least three dimensions and the Multidimensionally Adjusted Headcount Ratios for these regions are 0.6673, 0.7129 and 0.4355, respectively. More than 38% of households of urban Sindh are deprived in at least three dimensions and the Adjusted Headcount Ratio in this case is 0.1613. More than 91% of rural households of Sindh are deprived in three or more than three deprivations and M 0 in case of rural Sindh is 0.5649. Almost 63% are deprived in at least three dimensions in case of Sindh overall and the corresponding Adjusted Headcount Ratio in this case is 0.3504. More than 57% households of overall Punjab are deprived in at least three dimensions and the Adjusted Headcount Ratio in this case is 0.2952. More than 70% households in case of rural Punjab and 29% in case of urban Punjab's households are deprived in three or more out of nine dimensions and their corresponding Adjusted Headcount Ratios are 0.3760 and 0.1221. Overall Balochistan shows the worst picture, followed by nwfp, Sindh and Punjab. In urban areas of different provinces, Balochistan is more multidimensionally poor followed by nwfp, Sindh and Punjab. As far as the rural area is concerned, Balochistan is multidimensionally poor followed by Sindh, nwfp and Punjab. Figure 1 expresses the Multidimensional Poverty Index (M 0 ) at different levels of K along with the regional bifurcation. Figure shows that rural Balochistan is the most deprived region of Pakistan, among all eight regions, for all levels of K while urban Sindh is the least deprived one. Dimensions of land, empowerment and housing are the major contributors to mpi in urban Punjab, while along with the three dimensions the sanitation adds up to 14% to mpi in rural Punjab. Similar is the case of province Sindh; the dimensions of empowerment, land, and housing constitute 72% of overall mpi in urban Sindh, while the same three dimensions contribute 50% to overall mpi in rural Sindh, which shows that intensity of multidimensional poverty is high in urban areas as compared to rural ones. Similar is the case with provinces of Balochistan and kpk. But in the province of kpk, dimension of sanitation is equally contributing to overall mpi. 
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